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SIMPLEFORMULAFORESTIMATINGAIRPLANE02HLINGS-

ByWalterS.IliehL

.awQwcY.

Theabsoluteoeilingofanavezageairplzmeisgiventoa
,.

dose approximationby
:.

H+ 19000 bglo
. .

3.0000

where

and

%“”,

H ~ absoluteceiling,infeet

bv
1:pow8rb-bgJ u basedonfullloadand
normalBjH.P.

Theaeronauticalengineeroftenhasoooaslontoestimate

thesbsol.uteceildngofanairplane”forwhtoha detailedperfo.m-

ame md.oulationIsoutofthequestion.In miohoasesit is
,

customarytouseeithere@ximl.performanceohart~orformulae.

Theperformancechartswhichazegivenin severalof thereoent



,~.

. ;iorksonaerodynamicsandperformmce

theairplaneunderconsiderationdoe~

axe

not

~atisfaotorysolongas

depart-toofarfromthe
., averageinitsch~wacteristicstTheformulee,withoneexception.,
.1

are no batter=TkisexcqtionisdavelopedbyKeaninTeohnische

Berichte1-6andisoftheform
CscLlp
CD=

H R Cl loglo
&y(:) ‘“”’’””’ ‘1)

{’
where

1

.

H. absolutecelling

propellerefficiency

absoluteliftcoeffioitit

absolutedragcoefficient

bonstants.

.Thechiefcriticismofthisformulaisthatit istoocompli-
● catedforextensiveuse.

Experiencehasshownthattheterms (4) and q~ maybe
CD

,negleotedWLthoutseriouslya:eotingtheresultsgivenby the

fommla. Thatis,wemeywrite

H = ~ 10&e
a—. ,., .,. ,,. .

(%; ( )

(2)
‘~ ..

s
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anddeterminea-~ropriatevaluesoftheconst-ts~ - K= by

oaloulationorfromreliableperformamedata.Obviw&lyK may

be arbitrarilyassignedanyvaluewhiohwill”oausethetermwithin

the’braoketsto”assumea reasonablevzlue.Theaverage

(H’(a isof theorderof 1000md itisdesirable

logtermbe aboutunity.

K== 10000 . . . . . . . . . . . . •~~*~

valueof

that the

. . (3)

fulfillsthisrequirementandtheformulamaybewritten:

mooo
H = K logzo

(%)’ (:)

K hasbeendeterminedfora numberofairplanesofalltypesand

isfoundtohaveanaveragevalueofJ9000withindividualvalues

rangingfrom175tito21000.Inmostoases,however,thevalueis

quitedose to29000as-shownbyTable1,whiohcontainsa few

representativedeterminatiozzsof K.

In &y

the.formula

ohangesin

particularcaseforwhiohtheperformsmseisknown,

isqui.te-acmurekein predictingtheeffeotof small

W.,B.H.P., orS. Todo this,Equation(2a)is solved

fortheexaotvalueof K by substitution

andthisV&e isusedwiththenewvalues

obtain. thenew~eiling.

of theoriginaldata

of,(%) ‘r(:) +’0

Theabsoluteceilingforanycommonvalues

maybe readdireotlyfromFig.1 whiohisbased
of (&J~d(;)
onEquation(2a)

.,
with K = 19000.
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Mtle 1.

ValueofconstantK ~n

.,
1 H= K log=o

Airplanes Xl&t%”):“ : K : ‘e=ks. . .

.*

Jlw.11 ‘-22.6. : 5.7,2: 9250: 17300

DH-4 : 11.20:7.62: 19200: 19800

VE-7 : 11.“60:7.36: 18900: 19200.
MB-3 : 7.00: 8.4 : 25500: 18400

M 80 .. 8.80:12.3: 19900: 19500

l?ieuport‘Il?ighthawkn:6.60: 7.77.:29000: M800

FokkerD-VII .. 8.47: g.36 : 25000: 20400

MartinsydeScout : 7.50: 6.95: 26800: 19000

N9-H : 18.30: 5.54: 14500: 19500

R-9L : 10. $ : 7.10: ~0000: 18500<
HA-2 : 10.40: 8.00: 20500: 19200

.
F-5-L : 18.10: 9.30: 9500: 185(30
m-l : 17.20: 9.75~ 10200: 1s000

NC-5 : 21.30 : 9.?’0: 6000: 1.7000
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